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(541 FORMATION OF CONTACT PLUG OF SEMICONDUCTOR ELEMENT 
(111 3-285330 (A) (4?.) 1S.12.199I (19) JP 

(211 Appl. Nil. (22) 2.1.1090 

(71) OKI ELECTRIC JND CO LTD (72) AKIH1RO SAKAMOTO 
(51) Jnu CP. H01L2i;28,H01Ul/32O5.HOlL21/9O 

PURPOSE: To lessen a leakage current and to improve the junction characteristics 
of a semiconductor dement by a method wherein a close contact layer, which 
is a two-layer :*ilm of a polycrystalline silicon film and a titanium film, is 
formed on a semiconductor substrate subsequent to the formation of a contact 
hole in the substrate and after a heat treatment is performed, a tungsten film 
is formed, ad ctchback is performed :o form a tungsten plug and thereafter, 
an At wiring lis formed. 

CONSTITUTION) An insulating film 12 and a contact hole 12a are formed on 
an Si substrate 11. Then, a polycrystalline silicon film 13 is formed a titanium 
film I -I is formed by a spuliering method and a close contact layer which is 
a two- layer film is formed. As an etching damage is not caused in a base of 
i lie film 13. ia trouble, such as a junction leak or the like, stops generating 
even if the base is a diffused layer. After that, a heat treatment is performed, 
the surface of; the film 1 4 is nitrided. the film 13 is made lo react and a titanmm 
silicide (TiSis) film is formed. After this, a tungsten film 16 is formed to perform 
an etchback t |a tungsten plug 16a is left only in the hole 12a to form lastly 
an Al alloy film 17 and a wiring is formed. 
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(54/ FORMATION OF THIN FILM AND MANUFACTURE OF SEMICONDUCTOR 

DEVICE ! 
(11! 3-235331 (A) • (43) 16.12.1991 (19) JP 

(21i Appl. No. 2-8-1895 (22) 2,4.1990 
(71) HITACHI LTDil) (72) AKIRA SATO(l) 
(51) Int. CI 5 . H01!I^l/2So,C23C14/0G.H01L21/320G 



PURPOSE: To : fill completely a hole with a metal film and to form a thin film 
in lo cue. which is never peeled by a stress and is superior in adhesion, by a 
method wherein the thin film, which is substituted for the metal film, is formed / 
on a wiring metal film by a CVD method. / 

CONSTITUTIONS A thin film 3 for substitution use is deposited on a wiring metal 
film 2 formed! cn an Si substrate 1. Moreover, the films 3 and 2 are simultaneous- 
ly etched using: a photoresist as a mask. Then, an insulating film 5 informed.' 
the film 5 is fetched using a photoresist a* a mask and a via hole 6/is formed. 
Then, a W film 7 is formed by a selective CVD method. Thcrjtray. the film 
3 farmed on jthe film 2 is substituted for the film 7. the film Ms formed into 
an inverted T-shaped form by an action of encroachmcnt.^and a peeling of 
the film 7 frbin I he film 5 due to a stress can be dissolved. Moreover, as a 
base material to have most an effect on the selective -CVD method is always 
the film 3. the thin film 3 can be always formed on' the same condition even 
if rhe film 1 which is a. ba^e of the film 3 is any firing material. 
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(54) MASKING Jjl'LM 



fiO) JP 



(11» :)-2.S5332 (A)j (13! Ki.l^lfKi 

(21) Appl. No." 2-?7H17 V'X 2A 
(71) K1COH CO UTi) (72; JUNIpMl TAKA HASH 1(3) 
(51) Tnt. CI*. H0l|L21.'30C 
I 

PliUrOSE: To obtain a arfasUing film fur etching use. which can he formed at a low 
temperature of rminyrerniKratures or '.hereabouts and by which damage is nut inflicted 
on :i circuir rii a/<ubstrntr ;md the like, by a neth'Kl wherein the masking film is 
formed of a capbun film. 
CONSTITUTION*) A carbon film 3 is formed on an Si single crystal substrate 2 \ry a 
plasma Cyf) method. A desired photoresist put tern 4 is formed on this film 3. Then, 
the filo*^ is etched by a dry etching method, in which a plasma reaction is utilized, 
in a/desired pail cm so ns to remove the carbon film of a pari without the photoresist 
lurfftTii and thereafter, tlic photoresist pattern is removed by etching or wiih a release 
x i .... + th-tt. i he film is subjected to cre'.iing treatment with a KOH aqueous 
solution. A> a' result of a measurement of an e'.ching rate using the KOH aqueous 
solution to a [carbon film masking film funned in such a way, nn etching rate of 
r i Highly i ho same degree* as an etching rate lo an SUN, film formed V a thermal 
LrCVp method is obtained. Accordingly, ihr r.nhon film is useful as a masking film 
:il the time of n long-lime etching. MurcuVcr. ;i« die formation of ihe masking film 
can Ik- iierfurnieil at mom teiniiorauires. there is not a rcdiffusiun of an impurity 
in an active eh-iiietii. v**liit*!i is caused ai ihr lime <»f formation v( ihi- Si*N ( [iJm. 
and i he gencritir-n nl fi hill»<l; in an .M film. 
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